Changes in antimicrobial susceptibility in a population of Salmonella enterica serovar Dublin isolated from cattle in Japan from 1976 to 2005.
We investigated the antimicrobial susceptibilities and resistance mechanisms of cattle-adapted Salmonella enterica serovar Dublin isolated in Japan in the past 30 years. This study is an example of evaluation of the impact of introduction of antimicrobials in veterinary medical practice on the selection of resistance in S. enterica. The antimicrobial susceptibilities and prevalence of R-plasmids in Salmonella Dublin isolated in Japan from 1976 to 2005 were investigated. To evaluate the importance of gyrA mutation and active efflux, we derived the gyrA revertants and acrAB deletion mutants, and then compared with their parental strains the MICs of quinolone antimicrobials such as nalidixic acid, enrofloxacin, ofloxacin and ciprofloxacin. Salmonella Dublin isolates with R-plasmids and resistance to more than three antimicrobials were predominant between 1981 and 1995. From the latter half of the 1990s to the present, Salmonella Dublin isolates without R-plasmids became dominant. The introduction of nalidixic acid into the veterinary field in the mid-1980s was followed by the emergence of nalidixic acid-resistant isolates, which are now predominant. We found only a single gyrA mutation (Asp-87-->Tyr) among the nalidixic acid-resistant isolates. Although the reduced susceptibilities to the fluoroquinolones were observed among the nalidixic acid-resistant isolates, none of the isolates was resistant to the fluoroquinolones used in this study. The MIC data for the fluoroquinolones differed up to 4-fold. Results of the susceptibility test using gyrA revertants and acrAB mutants suggest that the isolates with the gyrA mutation were selected by the use of nalidixic acid, and the AcrAB-TolC system accounts for the decreased fluoroquinolone susceptibilities. These data suggest that the introduction of nalidixic acid in veterinary medicine seemed to affect the susceptibilities of Salmonella Dublin among the cattle population in Japan, whereas the introduction of enrofloxacin has not caused any additional effect. The prudent use of antimicrobials in the veterinary field should be continuously stressed.